Involvement of arachidonic acid in nonimmunologic production of superoxide in mast cells.
A number of different molecules are known to be involved in the signal pathway to release histamine from mast cells, among which arachidonic acid (AA) is one of the key mediators. On the other hand, we found that the application of compound 48/80, a typical histamine liberator, generated superoxide in mast cells. In the present study, we investigated the mechanism of superoxide production in mast cells with respect to AA signaling in conjunction with a fine structural analysis. Superoxide production was monitored by chemiluminescence in rat peritoneal mast cells and their subfractions after various treatments. For scanning electron micrography, the conditions for fixation and freeze-fracture were optimized to get natural fine images. Compound 48/80 induced superoxide production in the isolated mast cells and some of their subfractions possibly through intracellular increase in Ca(2+) concentration, activation of cytosolic phospholipase A(2), and release of AA. The present results indicate the critical role of AA in the signal pathway to generate superoxide from mast cells in response to compound 48/80.